Chromatograms were recorded with a D-2500 Chromato-Integrator (Hitachi, Tokyo, Japan). 3 Results and Discussion
Conditions of CL reaction
In order to develop the suitable conditions of CL reaction, some preliminary experiments were (230) performed by FIA. A 5 mM phosphate buffer (pH 2.8) was used as a carrier. As pH is the most important factor in the CL reaction of [Ru(bipy)]3+,the effect of pH on the CL signal for amitrole was studied between pH 3.0 and 9.5 using two different buffer solutions. A 100 mM phosphate (pH<7.5) or 100 mM borate (pH>7.5) was pumped at flow rate of 0.2 cm3/min as the buffer solution. Figure 2 shows the results obtained. As the pH of effluent increased, the CL signal increased significantly up to pH 8.7 and then decreased. When the borate buffer adjusted to pH 9.1 was used, the best signal-to-noise ratio (S/N) was obtained and the pH of the effluent was 8.7. This pH value was selected in further experiments. In order to minimize dilution of amitrole in the sample with the buffer solution, the flow rate of the borate buffer was set at 0.1 cm3/min. The concentration of the borate buffer was, therefore, changed to 300 mM in order to maintain the pH at the selected value.
In general, a maximum in CL intensity should be located at the point where the solution delivery rate matches the reaction rate. The effect of the flow rate on the CL signal was characterized. 
HPLC condition
In a reversed-phase ion-pair separation, a significant amount of an organic solvent as a modifier can be required in the mobile phase. Therefore, it was necessary to investigate the effects that an organic solvent would have on the CL reaction. FIA experiments were performed with different concentrations of acetomtrile and 5 mM phosphate buffer (pH 2.8). Figure 3 shows the results obtained. Increasing acetonitrile concentration in the carrier, both the peak height and S/N decreased. Therefore, the concentration of acetonitrile in the HPLC mobile phase should be kept as low as possible. As a result, the mobile phase was prepared from 8 % acetonitrile and 5 mM octanesulfonate in 5 mM phosphate buffer (pH 2.8). The separation of amitrole was achieved with this mobile phase at the retention time of 15 min. The calibration curve for amitrole, using peak area, was linear up to at least 100 mg/dm (coefficient of correlation, r2 = 0.9999). The detection limit of amitrole was of 0.25 mg/dm (SIN = 3) . The relative standard deviation tested with concentration of 2.5 mg/dm amitrole was of 2.2 % (n = 5).
The environmental (Fukuda River) water sample was analyzed to check the applicability of the proposed method. Anon-spiked sample was first analyzed, but this sample did not show the presence of the (231) amitrole. Therefore, subsequent water samples were spiked with different quantities of amitrole. The chromatogram of the river water sample fortified with 100 mg/dm3 amitrole is shown in Fig. 4(A) . Although a peak of amitrole was observed at the retention time of 15 min, the peak was broad. The broadening of the peak is due to the relatively high pH of the river water sample. The pH of the sample solution was around 7 at which amitrole exists only in the neutral form. Therefore, the pH of the river water sample fortified with 100 mg/dm3 amitrole was adjusted to 3 with concentrated phosphoric acid. The chromatogram of the sample adjusted to pH 3 is shown in Fig. 4(B) . A very sharp peak of amitrole was obtained. Thus, the pH of real samples was adjusted to 3 at which 90 % of the amitrole is singly positively ionized. The amitrole with one positive charge forms an ion pair with octanesulfonate. The recovery of 5 mg/dm3 amitrole spiked samples was 98 % (n = 7). Figure 5 shows the chromatograms corresponding to the injection of the Fukuda River water blank, non-spiked (A), and sample fortified at 1 mg/dm3 of amitrole (B). As shown in Fig. 5(B) , the high sensitivity and selectivity of the detection method based on the chemiluminescence of [Ru(bipy)3]3+ permit the determination of amitrole in river water at ppb level. The European regulatory level of 0.1 mg/dm3 will be achieved with a simple evaporation enrichment step.
